The aim of this prospective study was to improve the quality of life of and reduce morbidity for patients with ectodermal dysplasia by assessing their actual and potential ENT pathologies, and offering methods of prevention and treatment. The study was conducted between 2006 and 2008 and included 23 patients diagnosed with ectodermal dysplasia. The major symptoms of ectodermal dysplasia were evaluated. Patient histories were obtained in all cases, and a complete head and neck examination was carried out. Of the 23 patients (11 males and 12 females, aged 5 to 45 years) diagnosed with ectodermal dysplasia, 22 had hypohidrotic ectodermal dysplasia and 1 had ectrodactylyectodermal dysplasia-clefting syndrome. In all patients diagnosed with hypohidrotic ectodermal dysplasia, the salivary glands were examined by ultrasonography and, when necessary, by scintigraphy. Hearing defects in patients with otologic problems were determined by audiometric examination: 39.1% of the patients had hearing loss, 43.5% had otitis media, and 39.1% had impacted cerumen. The most common rhinologic findings were saddle nose deformity in 56.5%, nasal obstruction and nasal dryness (52.2% each), and chronic rhinitis/rhinosinusitis (34.8%). The most common oral and oropharyngeal findings were difficulty chewing in 82.6% and dry mouth in 78.3%. All 23 patients had required dental work. Because this disorder affects several aspects of the body, its treatment requires a multidisciplinary approach, with the otolaryngologist being a vital part of the management team.
Introduction
The ectodermal dysplasias are a heterogeneous group of disorders characterized by a deficiency of ectodermally derived tissues, including hair, skin, teeth, and sweat glands. Inheritance patterns are variable, and the incidence of ectodermal dysplasia is estimated at 1:100,000 live births. 1 While the syndrome was first described by Thurman in 1848, 2 the term ectodermal dysplasia was coined in 1929 by Weech. 3 The two major categories of ectodermal dysplasia initially described by Weech are the hidrotic (Clouston syndrome) and the hypohidrotic/anhidrotic (Christ-Siemens-Touraine syndrome) forms, the latter being more common. They are differentiated by the mode of inheritance, different associated anomalies, and the presence or absence of sweat glands. 4 Patients with hypohidrotic ectodermal dysplasia (HED) exhibit the following clinical signs: hypotrichosis, hypohidrosis, and cranial abnormalities. The characteristic craniofacial features of patients with HED are maxillary retrusion and deficiency in vertical, transversal, and sagittal growth of the jaw and soft tissues. These patients have smaller pharyngeal and upper airway dimensions 5 and the absence of sweat glands, resulting in very smooth, dry skin, and/or hyperkeratosis of the hands and feet. In addition, anodontia, hypodontia, and conical teeth can be seen in these patients. [6] [7] [8] In patients with HED, the absence or hypoplasia of mucous glands results in abnormal functioning of the mucous membranes in the nose, sinuses, eustachian tube, oropharynx, larynx, and lungs. 9 For this reason, such complaints as rhinitis, sinusitis, pharyngitis, laryngitis, hoarseness, otitis media, and impacted cerumen are frequently seen in these patients.
The aim of this study was to evaluate actual or potential ear, nose, and throat disease in cases of ectodermal dysplasia, and to increase the quality of life and reduce morbidity in these patients by addressing prevention and treatment.
Patients and methods
This study was carried out between 2006 and 2008 and included patients under the care of the ectodermal dysplasia unit. Twenty-three patients (11 males and 12 a pulmonologist, a geneticist, and an otolaryngologist.
The dentist addresses the chewing problems caused by missing teeth, and the dermatologist treats the dermatitis that causes dry skin. The ophthalmologist treats patients' eye dryness and the complications of eye dryness and nasolacrymal duct problems. The pulmonologist takes a preventive and curative approach in patients with repeated lower respiratory tract infections. The geneticist attends to prenatal diagnosis and treatment. And finally, the otolaryngologist treats problems related to the ears, nose, and throat.
Genetic factors. Despite the great number of ectopic dysplasia cases described in the literature to date, fewer than 30 have been explained at the molecular level with females, aged 5 to 45 years [mean: 15.4 years]) with a diagnosis of ectodermal dysplasia were included. All major signs of ectodermal dysplasia were noted, such as hypotrichosis, smooth skin (an indication of hypohidrosis), abnormal fingernails and toenails, and cranial and facial abnormalities.
Histories were taken, focusing on otolaryngologic symptoms. Participants then underwent complete head and neck examinations, and physical findings were documented. The salivary glands of all patients diagnosed with HED were examined with ultrasonography. Patients thus identified with an abnormality of the salivary glands were evaluated for salivary gland function by Tc-99m scintigraphy. Table 1 lists the symptoms and clinical characteristics seen in the 23 study participants. All patients had tooth agenesis (from hypodontia to anodontia) associated with cutaneous dyshidrosis; most patients had hypotrichosis (21 of 23; 91.3%) (figure 1), nail dystrophy (17 of 23; 73.9%), and hypohidrosis (22 of 23; 95.7%). The skin on most of the patients' bodies was abnormally thin, dry, and soft, with hypopigmentation in 10 (43.5%) patients; however, the periorbital skin was darkly pigmented (hyperpigmentation) and finely wrinkled in 12 (52.2%) patients, causing them to appear prematurely aged. Protuberant lips were seen in 16 (69.6%) patients. Table 2 shows the otolaryngologic symptoms and findings seen in these patients. The most common ear problem was otitis media (10 of 23 patients; 43.5%); the most common nose problems were saddle nose deformity (13 of 23 patients; 56.5%) and nasal obstruction and nasal dryness (12 patients each; 52.2%); and the most common oral/oropharyngeal problems were dental work in all 23 patients (figure 2), chewing difficulty in 19 (82.6%), and mouth dryness in 18 (78.3%).
Results

Discussion
Ectodermal dysplasia includes a group of unusual heritable disorders affecting ectoderm-derived tissues-mainly the skin and at least one of its associated tissues (i.e., teeth, nails, hair, and sweat glands). Some mesodermal derivatives may also be dysplastic in these patients. 9 The quality of life of patients with ectodermal dysplasia is poor, both because of their appearance and because of the pathologies that affect their whole systems. Therefore, we evaluate every patient under our care with a team that includes a dentist, a dermatologist, an ophthalmologist, identification of the causative gene. It may be inherited by autosomal dominant, autosomal recessive, or X-linked genetic transmission. 5, 6 The most common form of ectopic dysplasia, HED, is usually inherited as an X-linked recessive genetic trait; in such cases the disorder is fully expressed in males only. However, females who carry a single copy of the mutant allele (heterozygote carriers) may exhibit some of the signs and findings associated with the disorder. These may include absence and/or malformation of certain teeth, sparse hair, and/or reduced sweating.
Researchers have also reported cases in which HED appears to be inherited as an autosomal recessive genetic trait. In such cases, the disorder is fully expressed in both males and females. 10, 11 Twelve of the 23 patients we studied were females and 11 were males. In our patients, after a discussion of the family and medical history, it was found that the parents of 13 of the patients were related to each other, and there were similar features of HED in their parents, confirming the hereditary nature of HED. However, findings could be distinguished in both male and female patients. There was no difference between the sexes in our patients.
Oral/pharyngeal findings and symptoms. Dryness of mouth was found in 18 of our 23 patients (78.3%). Neck ultrasonography was performed in all patients with dry mouth to examine their salivary glands, and salivary gland function was evaluated by scintigraphy in those patients with abnormal signs on ultrasonography. Dryness of the mouth has been shown to be secondary to pathology of the secretory glands. Insufficiency of the secretory glands gives rise to tooth decay, chewing and swallowing difficulties, and repeated oropharyngeal infections. For this reason, it is thought that examination of the structure and function of the salivary glands using imaging techniques is appropriate in cases of ectodermal dysplasia for early diagnosis and preventive treatment.
In 1 patient, bilateral submandibular salivary glands could not be distinguished in the ultrasound examination. In the follow-up scintigraphy, no activity of the submandibular gland was detected. This case, in particular, clarifies the physiopathology of symptoms arising in connection with mouth dryness in cases of ectodermal dysplasia. 12 Nine of our 23 (39.1%) patients had sore throats, 7 (30.4%) had swallowing difficulty, 19 (82.6%) had chewing difficulty, and 5 (21.7%) had voice changes. In a study of 75 patients with ectodermic dysplasia by Mehta et al, 13 the most commonly observed symptoms were swallowing and chewing difficulties. For these patients, taking large amounts of liquids, especially while eating, and using artificial saliva or moisturizing preparations can be recommended. Voice changes were seen to be a result of laryngeal dryness, and moisturizing that area may be useful.
Yavuz et al reported that more severe dental agenesis represented greater evidence of maxillary abnormalities, specifically maxillary hypotrophy, maxillary retrusion, and forward-upward-displaced protruding mandible. 14 Rhinologic findings and symptoms. Twelve of our patients (52.2%) suffered from dry nose. Dry and blocked nose develops as a result of insufficient mucous gland development, similar to the physiopathology seen with dry mouth. Repeated infections of the upper respiratory tract resulting from insufficiency of secretion and problems with mucociliary activity cause nose bleeding and encrustation.
Atrophic rhinitis has also been reported in patients with ectodermal dysplasia, 15-17 even in infancy. 16 For this reason, ectodermal dysplasia must be considered among the causes of that condition. In patients with ectodermal dysplasia, nose blockage is linked to encrustation, an increase in the frequency of rhinolithiasis, and atrophic rhinitis. 18, 19 The treatment of a dry and blocked nose is difficult. Cleaning of the encrustation and lavage of the nose with physiologic saline drops are beneficial. Thirteen of our patients displayed a depression of the dorsum of the nose (saddle nose deformity). Sinha et al suggested that saddle nose deformity in patients with ectodermal dysplasia might be the result of an insufficient blood supply, leading to faulty nasal bone development. 16 Otologic findings and symptoms. Nine of our patients had sensorineural hearing loss. Although this finding suggests that ectodermal dysplasia might cause congenital hearing loss, this could not be conclusively proven, and we could not find a definite cause. 20 Ectodermal development is important in normal ear development. The first and second branchial arches play a role in the formation of the ear, and these arches have an ectodermal component. The external auditory canal is formed when the ectoderm of the first branchial groove migrates medially, as a solid core of epithelial cells is recanalized at 6 to 7 months of gestation. In addition, the labyrinth develops with invagination of the ectoderm of the otic placode to form the otic vesicle at the third week of gestation.
Otologic problems can occur as a result of genetic defects in ectodermal development. 21 However, although the ectoderm layer plays a role in auricular development, we did not observe any patient with auricular abnormality. Dermatitis, which we think develops in connection with narrowness of the canal, and insufficiency of secretion and symptoms such as cerumen accumulation and itching of the ears were frequently seen in our patients. We consider the reason for these features and hearing loss to be connected to the above-mentioned faults in embryonic development.
Eustachian tube dysfunction, mucociliary dysfunc-tion, cleft lip/palate, and nasal blockage lead to acute otitis media and secretory otitis in patients with ectodermal dysplasia. Eight of our patients suffered from acute otitis media, and 2 had secretory otitis media; we inserted bilateral tympanic tubes in the latter 2. Two had been operated on for cleft lip/palate. If such cases are not regularly checked and treated early, hearing loss may result.
Consequences of otolaryngologic problems. We encountered speech defects connected to dental, palatal, and laryngeal anomalies in patients with ectodermal dysplasia. 22 Hearing loss makes speech defects worse, and this delays sociocultural development. Nevertheless, Mehta et al 13 reported that in spite of a large variety of otolaryngologic problems, the quality of life scores of their patients were high. We did not carry out such scoring of our patients. We observed, however, that speech defects relating to these patients' laryngeal and palatal defects and hearing loss resulted in a disturbance in their sociocultural development. Yavuz et al claimed that defective tooth structures in these patients affected their psychological development and that as a result, their social communication was poor. 14 EEC syndrome. One of our patients suffered from ectrodactyly-ectodermal dysplasia-clefting (EEC) syndrome ( figure 3) . EEC syndrome is a congenital autosomal dominant condition characterized by a combination of ectrodactyly (split hand and split foot deformity), ectodermal dysplasia (defects of the hair, teeth, nails, and sweat glands), and cleft lip/palate (nasal phonation and difficulty in hearing). 23 This patient had ectrodactyly of the hands and feet, cleft lip and palate (operated cleft lip), nasolacrymal ductus agenesis (operated on by ophthalmologist), and the other typical findings of ectodermal dysplasia.
The clinical picture. Clinically, patients affected with ectodermal dysplasia have hypoplastic sweat glands and show subsequent heat intolerance. They may present with deficient nasal cilia and with subsequent chronic infections (rhinitis, pharyngitis, and otitis media), epistaxis, ocular drying with corneal injury, dysphagia, hearing loss, bronchitis, dysphonia, eczematoid skin changes, unusual facies, hypodontia, susceptibility to multiple dental caries, and sparse/hypopigmented scalp hair.
The underlying pathophysiology of many of the head and neck complaints appears to be a lack of adequate secretions and impaired mucociliary clearance in this region. Absence or hypoplasia of mucous glands leads to abnormal function of the mucous membranes of the nose, sinuses, eustachian tubes, oropharynx, and infections. Taking plenty of liquids and the using artificial saliva are useful in eliminating these symptoms.
In conclusion, the management of ectodermal dysplasia must be multidisciplinary because it affects several aspects of the body. The otolaryngologist is a major part of the management team. For this reason, it is important that an ENT specialist diagnose this disease and provide suitable treatment. Because it is a multisystemic disorder, early diagnosis is vital so that necessary preventive measures can be taken and the patient's quality of life can be improved. larynx. The major and minor salivary glands may also be hypoplastic or absent, as may the mucous glands in the entire upper respiratory system.
Otolaryngologic treatments. To summarize our approach from the perspective of otolaryngology, we encounter cerumen impaction in the external ear canals of these patients that is very dense and difficult to clear. We see this even in children. Also, secretory otitis media and sensorineural hearing loss are common. This disease affects the external, middle, and inner ear, leading to hearing loss and, we believe, disruption of sociocultural development in children.
We regularly clean the external ear canals of our patients. Secretory otitis media generally recurs in them, so we recurrently or permanently apply ventilation tubes. We improve the quality of life of these patients by providing early rehabilitation of sensorineural hearing loss.
One problem that often causes discomfort in these patients is nasal dryness and blockage and infection of the upper respiratory tract. Breathing through the mouth can cause constant infection and tooth decay and give rise to craniofacial deformities. We encourage the frequent use of moisturizing agents in these patients, and clean out the dried material by various means.
In addition, salivary gland pathology causes a decrease in saliva secretion and an increase in mouth and tooth 
